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(54) DNA TESTING METHOD AND DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To perform high-speed 
detection on a DNA chip formed of a large number of 
cells which is impossible by a conventional method to 
perform detection one piece by one piece and to 
eliminate difficulties in removing the effects of foreign 
matter and bringing a fluorescent surface into focus due 
to the small size of a picture element that one desires to 
detect in the case of a DNA chip. 
SOLUTION: A DNA chip is simultaneously excited and 
irradiated with multi-spot array light to detect 
fluorescence simultaneously. Then the array light is 
moved in the direction of the array, and a detecting 
system and the chip are relatively moved at least in the 




direction orthogonal to the array to perform high-speed 

and accurate tests. The scattering of the exciting light from foreign matter is detected to 
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correct the detection results of the fluorescence. In addition, a fluorescent surface is irradiated 
with second light at an angle, and the fluorescent surface is brought into focus from the 
detected location of the reflected light. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which inspects DNA by fluorescence 
detection. It is related with the DNA inspection approach of inspecting especially many living bodies' 
DNA at a high speed, and its equipment. 
[0002] 

[Description of the Prior Art] In inspection of the conventional DNA chip, one point irradiated the spot 
of excitation light on the DNA chip, and it was carrying out by the approach of carrying out sequential 
detection of the location of the request on a chip by carrying out confocal detection of the fluorescence 
generated by this irradiated excitation light changing the relative position of a DNA chip and a detection 
spot, and carrying out sequential change of the exposure location on a chip. 
[0003] 

[Problem(s) to be Solved by the Invention] It becomes indispensable to perform it at a high speed to 
much biopsy objects, if it is going to apply inspection of DNA to antemortem inspection like the 
conventional blood test, however, inspection which needs a DNA chip at a Prior art — if one point 
irradiates the excitation light spot of this resolution and sequential detection of the fluorescence acquired 
is carried out to resolution, it will take inspection time amount sharply. This is related to time amount 
required for per this detection of one point not being made short without any restriction. That is, after 
irradiating excitation light, time amount deltatL until fluorescence finishes occurring is eye a card game 
[ lOn second extent or ] about. When it does not wait for fluorescence to finish but then moves from it to 
a detecting point, it becomes impossible to detect. 

[0004] Moreover, it is required in the spot light size of above-mentioned required detection power to 
detect to high sensitivity to a condition which has some fluorescence molecules. However, all the 
generated fluorescence is not necessarily detected. That is, the photo-multiplier quantum efficiency used 
for the efficiency for light utilization and photodetection of detection optical system is not 100%. 
Furthermore, the effectiveness by which excitation light is absorbed by the fluorescence body, and the 
probability for the absorbed excitation light to change to fluorescence are small. For this reason, the 
detection precision [ as opposed to /, so that it is necessary to detect over hundreds times / dozens to / as 
many time amount as this at least and this time amount is lengthened further / the feeble light near a 
photon count ] of deltatL becomes high. 

[0005] Moreover, in order to attain such rapidity on practical use level, it is necessary to remove reduce 
the effect of the foreign matter which consists of various protein mixed in a DNA chip, or to always 
double the focus of a detection system with the control surface which carried out hybridization of the 
target which added the fluorescent substance. Moreover, it may be necessary to two or more 
fluorescence to inspect at a high speed. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the means as 
shown below is given in this invention. 
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[0007] from the diameter d of a spot below the dimension D of each eel - becoming - two or more — 
the excitation light of M is irradiated at coincidence using an objective lens by covering time amount 
deltat beyond the fluorescence damping time in a mutually different location, the fluorescence acquired 
is led to a fluorescence detection optical path, and it has the exposure spot of a DNA chip, and a relation 
[****] It detects in respect of image formation, and an inspected DNA chip is inspected from the 
location and the reinforcement of fluorescence. At this time, the above-mentioned diameter of a spot is 
set to about 1-/N to the integer N of the above-mentioned eel dimension, furthermore, the above- 
mentioned exposure spot location and the relative position of a DNA chip are differed j times one by one 
~ making — all - subject-of-examination location LN2=Mj is inspected. Moreover, N is made or more 
into two, a eel is divided into two or more parts, and exact inspection is conducted by choosing and 
processing only significant data among the data of two N in 1 cel. By doing in this way, fluorescence 
detection is carried out by the time amount within a LN2/(6xl05) second to all the subject-of- 
examination sample mark LN2 of a DNA chip. 

[0008] two or more [ to the above-mentioned DNA chip ] — it has an exposure spot to the DNA chip of 
M, and a relation [****] The light-receiving opening concerned outside removes the noise light from 
other than an exposure spot or an exposure spot side, and having light-receiving opening of M individual 
which has an effective diameter almost comparable as an exposure spot image in respect of image 
formation, is conducting high inspection of a signal-to-noise ratio by shading and detecting each light 
which penetrated the light-receiving opening concerned. Moreover, M light-receiving openings which 
have an effective diameter almost comparable as the above-mentioned exposure spot image are optical 
fiber light-receiving edges, and are performing big detection of a signal-to-noise ratio further by 
detecting the light which carries out outgoing radiation from the outgoing radiation edge of this fiber. 
[0009] two or more [ to the above-mentioned DNA chip ] ~ the exposure spot of M ~ the diameter d of 
a spot, and an integer k - receiving - about - it arranges on a straight line with spacing of kd, and after 
the above-mentioned delta t hour exposure, only about d moves in the direction of an array, and 
irradiates this spot array for delta t hours. By repeating this actuation k times successively, it inspects 
covering the direction of an array in the spot location of kM individual, and the two-dimensional field of 
a request of a DNA chip is inspected by moving a DNA chip and test equipment in an array and the 
direction of a right angle relatively at least. Moreover, it is characterized by performing migration of the 
above-mentioned spot array using a sound optical deflector. Moreover, as for an integer k, it is desirable 
that it is two or more, and it is still still more advantageous in it being five or more on a ****-proof 
[ signal ] ratio. [ of k ] 

[0010] The above-mentioned spot array is formed by the micro-lens array. Moreover, the above- 
mentioned spot array can also be formed by the hologram, the fluorescence which was synchronized 
with migration of the direction of an array of the above-mentioned spot array, and was produced by 
excitation light - the above-mentioned light-receiving opening top - a fluorescence detection deflection 
means is established in a fluorescence detection optical path so that it may come to the same part mostly. 
Under the present circumstances, the above-mentioned fluorescence detection deflection means uses the 
deflection means which used the piezoelectric device. Moreover, the above-mentioned fluorescence 
detection deflection means makes excitation light penetrate, and can be efficiently detected by carrying 
out configuration ** by the wavelength selection beam splitter in which fluorescence is reflected. 
Moreover, in order to improve separation with excitation light, only fluorescence is penetrated in the 
fluorescence detection optical path separated from the excitation optical path, and the filter which shades 
excitation light is used. 

[001 1] It constitutes so that the excitation light concerned which it is made for the M above-mentioned 
multi-excitation spot light to pass through the same location A mostly on the pupil of the above- 
mentioned objective lens, and they reflected regularly by the DNA chip may reach location B 1 on the 
pupil of an objective lens. Thus, the excitation light used as a noise component is removed from a 
fluorescence detecting signal by giving a means to be in the location of B 1 on the pupil of an objective 
lens, or a fluorescence detection optical path, and to shade reflective excitation light to the pupil of the 
above-mentioned objective lens, and the image position of B* on a field [ **** ]. 
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[0012] Moreover, it constitutes so that it may pass through the location B where the excitation light 
concerned which the M above-mentioned multi-excitation spot light passed through the same location A 
mostly on the pupil of the above-mentioned objective lens, and reflected regularly by the DNA chip 
differs from the above A on the pupil of an objective lens. Thus, the pupil of an objective lens or the 
member which shades the reflective excitation light of the pupil of an objective lens and the path of a 
request in a location [****] centering on B within a fluorescence detection optical path is arranged. 
Thus, the excitation light used as a noise component is removed from a fluorescence detecting signal. 
[0013] Furthermore, the above-mentioned reflective excitation light which carries out protection from 
light is made into specular reflection excitation light, and as the excitation light scattered about from the 
foreign matter in a DNA chip penetrates from the outside of the above-mentioned protection-from-light 
means or a protection-from-light member, it takes out, and the taken-out scattered light is branched from 
the above-mentioned fluorescence detection optical path, and it picturizes in the exposure spot of a DNA 
chip, and a location [ **** ], and detects. The fluorescence information detected with the above- 
mentioned fluorescence detection means is amended using the image pick-up information on the image 
of the detected scattered light. By doing in this way, the effect of the scattered light from the foreign 
matter which exists in a DNA chip is eliminated, and exact detection is attained. 
[0014] The M above-mentioned multi-excitation spot light is formed by the laser light source. A strong 
large excitation exposure is realized at a minute spot by doing in this way. Moreover, by forming M 
multi-excitation spot light according to two or more semiconductor laser light sources, a bigger 
excitation exposure is realized by the small mounting volume. Under the present circumstances, the light 
which carried out outgoing radiation from two or more above-mentioned semiconductor laser light 
sources is introduced into an optical fiber, and it is made the configuration which carries out outgoing 
radiation from the outgoing radiation edge of the optical fiber concerned which aligned in the pitch of M 
requests, thus, it becomes possible by carrying out to obtain the multi-excitation spot light of M 
individual which is a desired pitch array. 

[0015] Using the two-dimensional image pick-up equipment which consists of the NxxNy pixel number 
of super-high sensitivity as a lightwave signal are recording mold image pick-up means, nx and ny are 
made into an integer, nxd is irradiated in the x directions and the excitation light of the diameter d of a 
spot is irradiated in the pitch of nyd in the direction of y at NxxNy spot coincidence. Thus, super-high 
sensitivity two-dimensional image pick-up equipment detects the fluorescence spot image which 
consists of NxxNy obtained, and nxxny step migration of the relative position of detection equipment 
and a DNA chip is carried out in the xy direction in a pitch d. It becomes possible by doing in this way 
to detect the field of a request of a DNA chip. 

[0016] Moreover, the above-mentioned excitation light consists of wavelength from which plurality 
differs, and separates and detects a different target which added two or more fluorescent substances. 
Furthermore, the excitation light which consists of two or more above-mentioned wavelength is 
irradiated at coincidence, a different target which added two or more fluorescent substances is separated, 
and it detects to coincidence. It becomes possible by doing in this way to perform the various candidates 
for detection at a high speed. 

[0017] Focal detection is carried out by detecting the location of light which was made to shoot the 2nd 
light slanting ON near the above-mentioned excitation spot light, and was reflected by this control 
surface on the control surface which carried out hybridization of the target which added the fluorescent 
substance of a request of the above-mentioned inspected DNA chip. It becomes possible by controlling 
the relative distance of a control surface and the above-mentioned objective lens based on this detection 
information to perform focusing. Moreover, focal detection and control are attained with an easy 
configuration by constituting so that the light which the above 2nd makes put slanting ON may pass an 
objective lens. 

[0018] Light which the above 2nd makes put slanting ON is made S polarization to a detection side. By 
doing in this way, the reflection factor in respect of fluorescence detection is raised, and right focal 
detection is attained. Furthermore, the light which the above 2nd makes put slanting ON uses the 
wavelength which does not excite the above-mentioned fluorescent substance. Exact detection is 
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attained by doing in this way, without making a noise superimpose on a fluorescence detecting signal. 
[0019] 

[Embodiment of the Invention] Drawing 1 is drawing showing the operation gestalt of this invention. 1 
is multispot excitation light illuminating system which carries out multispot excitation light formation 
and irradiates DNA chip 2 for fluorescence detection, and 3 is a fluorescence detection system which 
detects the fluorescence generated with multispot excitation light. 1 1 is the excitation light light source 
and the excitation light source including the beam shaping optical system of excitation light. A helium- 
Ne laser beam is fabricated by two cylindrical lenses from which a focal distance differs to a desired in- 
every-direction beam diameter ratio, and incidence is carried out to AO deflecting system via a mirror 
1000. There are a high-frequency- voltage terminal of the frequency omega impressed to a quartz 
resonator and an input terminal of amplitude signal omegaV lower than this frequency in AO deflecting 
system. 

[0020] The signal of the frequency omega sent from a control circuit 4 has the frequency band of the 
range of omega**omega 0. If a frequency changes, the angle of diffraction of the excitation light which 
carries out incidence will change to AO deflecting system. Moreover, since diffraction efficiency will 
change if amplitude signal omegaV is inputted from a control circuit 4, the reinforcement of the 
diffracted light is controllable. It dissociates with zero-order light (not shown) (zero-order light is 
shaded), and the diffracted light which passed along AO deflecting system irradiates the micro-lens 
array 14 by the desired beam system according to the lens system 13 which consists of two lenses 131 
and 132 of focal distances fl and f2. If the frequency of AO polariscope is changed, an include angle 
will change without the location of the excitation light which carries out incidence to the micro-lens 
array 14 changing. 

[0021] Drawing 4 is the enlarged detail of the micro-lens array 14. 1010 which shows the light which 
many minute micro lenses made with glass are located in a line in the shape of [ 32-256 ]-dimensional 
[ 1 ], and carried out incidence here as a continuous line penetrates a micro lens, penetrates each micro- 
lens 141,142 and is the minute spot 1 1 1,1 12 on the straight line L on a focal plane sigma.. 1 1M are 
connected. When the frequency of AO deflecting system is changed, as the dotted line of drawing 4 
shows, the include angle of the excitation light which carries out incidence to a micro lens changes, and 
the location of the minute spot on a straight line L is lj21 and lj22.... It changes to the appearance which 
islj2M. 

[0022] Minute spot array 111,112 made on the focal plane sigma of the micro-lens array 14 .... 1 1M 
irradiate and excite the fluorescent substance added to the target to which hybridization of DNA chip 2 
was carried out with the lens 15 and the objective lens 16 as shown in drawing 1 . The focus of an 
objective lens 16 is made so that it may become the minimum beam diameter in glass side [ with this 
target ] sigma 1, or sigma 2 (in detail refer to drawing 33 ) top. 

[0023] Drawing 2 shows the detail of the plane structure of DNA chip 2. The smallest unit 
201,21 1,202,212 grade of the square shown by the thin line in every direction expresses a detection 
picture element. By a diagram, the amount of [ of 5x5 ] picture element (a thick line shows) is a eel 20. 
The fragment of the same DNA information is planted in one cel. Therefore, the target which has the 
same DNA fragment structure in this eel is hybridized. 

[0024] Thus, while the protein which is a foreign matter is mixing in one eel, that the fluorescence of big 
reinforcement occurs produces the reason for dividing one eel by two or more picture elements by the 
excitation light which carried out incidence to this protein. Usually, since the dimension of such a 
foreign matter is several [ at most ] micrometers, a picture element dimension is several micrometers, 
and if it can detect and dissociate by approach which the foreign matter location in a 10-micrometer eel 
will mention later if 10 micrometers of dimensions of a eel become, for example, it will become possible 
to ask for the magnitude of fluorescence correctly using information other than a foreign matter part. 
[0025] Drawing 3 is the side elevation of a DNA chip. With this picture, the target hybridized has the 
structure of being on the glass substrate naked. It may be inserted between glass substrates so that it may 
be such and may mention later. Anyway, a minute excitation light spot is condensed by the field with a 
target. This diameter of condensing is almost equal to the dimension of the picture element of the 
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detection which is the square smallest unit shown by drawing 2 . 

[0026] As the diffracted light shown as the continuous line of drawing 1 in the frequency in early stages 
of AO deflecting system is obtained and it is shown in drawing 3 at this time, an excitation light spot 
array is the picture element 201,202,203 on a DNA chip like 101,102,103 .... to a DNA chip.. 20M 
irradiate, and the fluorescence of each picture element is detected so that it may mention later. The 
irradiation time of this excitation light is time amount deltat beyond the fluorescence damping time 
(number - hundreds of microseconds), and is 60 microseconds in this example of an operation gestalt. 
[0027] After 60-microsecond progress, if the frequency of AO deflecting system is changed, the angle of 
diffraction of excitation light will change, as drawing 1 and drawing 4 show, the light of 10j20 shown by 
the dotted line carries out incidence to a micro-lens array, and in the DNA chip of drawing 3 , it is 
1 1 1,1 12,1 13.... An excitation light spot array is irradiated like 1 1M, and it is 21 1,212,213.. The 
fluorescence which is the picture element which is 21M is detected. Thus, when it shifts a picture 
element pitch every, and a sequential exposure is carried out and M multispots shift by j picture element, 
parts for all jM picture element will be detected. 

[0028] Next, drawing 1 explains the operation gestalt of fluorescence detection. The beam splitter 30 
between a lens 15 and an objective lens 16 is a wavelength separation beam splitter. The wavelength of 
the excitation light source HE-Ne laser used with this operation gestalt is 633nm, and the fluorescent 
substance added to the target on a chip is Cy5. The wavelength of the fluorescence to detect is nearly 
670nm. 

[0029] The wavelength separation beam splitter 30 penetrates incident light about 100% 45 degrees in 
633nm, and 670nm fluorescence is about 100% reflection in 45-degree incidence. However, no less than 
633nm reflects very only. Since fluorescence is very feeble, this very slight reflection also poses a 
problem. So, with the operation gestalt of drawing 1 , it has a main wavelength property in 670nm, the 
interference filter 34 whose anti-range of prices is about 15nm is inserted in the fluorescence detection 
system 3, and the leakage of excitation light is shaded with this interference filter. In addition, 34 is not 
limited to an interference filter, more than a certain wavelength may penetrate, and the following may 
use the so-called color filter which shades. Moreover, you may use combining a color filter and an 
interference filter. In explanation of subsequent operation gestalten, since explanation is brief, only an 
interference filter explains. 

[0030] Next, amendment of change of the location of a detection fluorescence image when changing the 
location on the DNA chip of multispot excitation light using AO deflecting system and said location 
change with the need detected with the detector of immobilization of carrying out for accumulating is 
explained. The wavelength separation beam splitter 30 of drawing 1 is also performing amendment of 
this location change. Drawing 5 shows the main parts of drawing 1, and the same number as drawing 1 
expresses the same object. The wavelength separation beam splitter 30 is driven by the piezo-electric 
element 301 with the high resonance frequency property of 5-10kHz, and has minute rotation structure 
centering on the y-axis. 

[0031] Drawing 6 and drawing 7 are drawings having shown the role of this minute rotation, and the 
same number as drawing 1 expresses the same object. The multi-excitation minute spots 101 1 and 1021 

on DNA chip 2 of drawing 6 (C), , each location of 10M1 make one picture element carry out 

sequential change at a time with 1012, 1022, 10M2 with the deviation signal inputted into the AO 
deflecting system 12 from a control circuit 4. As shown in drawing 6 (D) at this time, supposing the 
wavelength separation beam splitter 30 does not rotate, the multi-fluorescence points 1211 and 1221 on 

fluorescence detection side sigmaPH in a DNA chip and a location [****], f 12M1 [ one-picture 

element ] will change at a time to 1212, 1222, 12M2 too. 

[0032] As shown in drawing, 1212 points carry out image formation of the fluorescence spot image 
1212 on a fluorescence detection side to one fiber edge of an optical fiber bundle 322 by the micro-lens 
array 321 for fluorescence detection, and it carries out incidence to a fiber. One optical fiber consists of 
the heart 3221 along which light passes, and the part 3222 which protects it. The path of the heart along 
which light passes is a little larger than the fluorescence (multi) point 1211 on fluorescence detection 
side sigmaPH. If the wavelength separation beam splitter 30 does not rotate, 1211 points move with 
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1212, 1213, 1214, and ...... by the drive of AO deflecting system, and it shifts from the fiber incidence 

edge and it will become impossible however, to detect. By the piezo-electric element 301 with a high 
resonance frequency [ there ] property, as shown in drawing 7, the minute rotation drive of the 
wavelength separation beam splitter 30 is carried out. 

[0033] namely, by drawing 6 when not carrying out minute rotation, by carrying out minute rotation 
shows within the limit of the dotted line of drawing 7 to having moved to the locations 1212, 1213, and 
1214 where the fluorescence minute spot images 1211 differ — as — sigmaPH top — a spot comes to the 
same location mostly. 

[0034] Drawing 8 ON-OFF of the AO deflecting system 12 explained above or the modulating signal 
SA 12 on the strength, the driving signal S30 of the piezo-electric element 301 which similarly carries 
out the deviation drive of the deviation signal SB 12 and the wavelength separation beam splitter 30 of 
AO deflecting system, and a fiber 32 are minded. 
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CLAIMS 



[Claim(s)] 

[Claim 1] To the DNA chip which is the minute area which arranged the desired DNA fragment which 
consists of two or more classes based on the fixed regulation which was able to be decided beforehand 
and which consist of eels of L The excitation light which becomes the inspected DNA chip which 
carried out hybridization of the target which added the desired fluorescent substance to the DNA 
fragment created by pretreatment from DNA which is a subject of examination from desired wavelength 
is irradiated. Cover time amount deltat beyond the fluorescence damping time in a mutually different 
location, and the multispot excitation light of M is irradiated at coincidence using an objective lens, the 
DNA inspection approach of analyzing the fluorescence acquired — two or more [ which it is and is the 
diameter d of a spot below the dimension D of each above-mentioned eel ] — The DNA inspection 
approach of leading the fluorescence acquired to a fluorescence detection optical path, separating and 
detecting the fluorescence from each multispot light generated by the multispot excitation light to the 
above-mentioned DNA chip, and inspecting an inspected DNA chip from the location and reinforcement 
of fluorescence. 

[Claim 2] The excitation light spot of M is the DNA inspection approach according to claim 1 
characterized by having arranged on a straight line at constant pitch-dimensional [ 1 ] or in the shape of 
two-dimensional two or more. 

[Claim 3] The above-mentioned diameter of a spot is the DNA inspection approach according to claim 1 

characterized by being about 1-/N to the integer N of the above-mentioned eel dimension. 

[Claim 4] The DNA inspection approach according to claim 3 which makes Above N two or more and is 

characterized by conducting exact inspection by choosing and processing only significant data among 

the data of two N which divides a eel into two or more parts, and is in 1 cel. 

[Claim 5] The DNA inspection approach given in claim 1 thru/or any of 4 they are. [ which is 

characterized by carrying out fluorescence detection by the time amount within a LN2/(6xl05) second to 

all the subject-of-examination sample mark LN2 of a DNA chip ] 

[Claim 6] It arranges on a straight line with spacing of kd. two or more [ to the above-mentioned DNA 
chip ] - the exposure spot of M — the diameter d of a spot, and an integer k — receiving — about — Only 
after the above-mentioned delta t hour exposure and about d moving the spot array concerned in the 
direction of an array, and irradiating for delta t hours by repeating k times successively The DNA 
inspection approach according to claim 1 characterized by inspecting covering the direction of an array 
in the spot location of kM individual, and inspecting the two-dimensional field of a request of a DNA 
chip by moving a DNA chip and an objective lens in an array and the direction of a right angle relatively 
at least. 

[Claim 7] The above-mentioned integer k is the DNA inspection approach according to claim 6 
characterized by being two or more. 

[Claim 8] The above-mentioned integer k is the DNA inspection approach according to claim 6 
characterized by being five or more. 

[Claim 9] The DNA inspection approach given [ the fluorescence which was synchronized with 
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migration of the directiorof an array of the above-mentioned spot array, and was produced by excitation 
light ] in any of claims 1, 6, 7, and 8 on the above-mentioned light-receiving opening which possess a 
fluorescence detection deflection means in a fluorescence detection optical path so that it may come to 
the same part mostly they are. 

[Claim 10] The above-mentioned fluorescence detection deflection means is the DNA inspection 
approach according to claim 9 characterized by consisting of wavelength selection beam splitters in 
which excitation light is made to penetrate and fluorescence is reflected. 

[Claim 1 1] The DNA inspection approach given in claim 1 term characterized by having the filter which 
penetrates only fluorescence and shades excitation light in the fluorescence detection optical path 
separated from the excitation optical path. 

[Claim 12] The M above-mentioned multi-excitation spot light passes through the same location A 
mostly on the pupil of the above-mentioned objective lens. It constitutes so that the excitation light 
concerned reflected regularly by the DNA chip may reach location B ? on the pupil of an objective lens. 
The location of B' on the pupil of the objective lens concerned, or the DNA inspection approach 
according to claim 1 characterized by providing a means to be in a fluorescence detection optical path 
and to shade reflective excitation light to the pupil of the above-mentioned objective lens, and the image 
position of B f on a field [****]. 

[Claim 13] The M above-mentioned multi-excitation spot light passes through the same location A 
mostly on the pupil of the above-mentioned objective lens, the excitation light concerned reflected 
regularly by the DNA chip passes through a different location B from the above A on the pupil of an 
objective lens — as ~ constituting — the pupil of the objective lens concerned ~ or The DNA inspection 
approach according to claim 1 characterized by arranging the member which shades the reflective 
excitation light of the pupil of an objective lens, and the path of a request in a location [****] centering 
on B within a fluorescence detection optical path. 

[Claim 14] The excitation light which the above-mentioned reflective excitation light is specular 
reflection excitation light, and was scattered about from the foreign matter in a DNA chip is taken out 
from the outside of the above-mentioned protection-from-light means or a protection-from-light 
member. Furthermore, branch from the above-mentioned fluorescence detection optical path, and it 
picturizes in the exposure spot of a DNA chip, and a location [****]. The DNA inspection approach 
given in any of claims 12 or 13 characterized by amending the information which separated and detected 
the fluorescence from each multispot light generated by the above-mentioned multispot excitation light 
using the image pick-up information concerned they are. 
[Claim 15] 
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* NOTICES * 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the operation gestalt of this invention. 

[Drawing 2] A multispot exposure is expressed in the operation gestalt Fig. of this invention. 

[Drawing 3] Migration of a multispot exposure is expressed in the operation gestalt Fig. of this 

invention. 

[Drawing 4] In the operation gestalt Fig. of this invention, multispot generating by the micro-lens array 
is expressed. 

[Drawing 5] Drawing which explains the operation gestalt of drawing 1 in the operation gestalt Fig. of 
this invention. 

[Drawing 6] Drawing explaining a motion of the spot fluorescence image at the time of wavelength 
selection beam splitter immobilization. 

[Drawing 7] Drawing explaining a motion of the spot fluorescence image at the time of a wavelength 
selection beam splitter deviation 

[Drawing 8] Drawing which this invention carries out an operation gestalt and expresses actuation of 
each part article of drawing 1 , a detecting signal, etc. 

[Drawing 9] Drawing which expresses a motion of the image of a fluorescence image detection side 
with the operation gestalt of drawing 1 . 

[Drawing 10] Drawing which expresses light-receiving opening of a fluorescence detection side with the 
operation gestalt of drawing 1 . 

[Drawing 11] Drawing which forms multispot by the hologram in the operation gestalt Fig. of this 
invention. 

[Drawing 12] Drawing showing how to create the above-mentioned hologram. 
[Drawing 13] Drawing showing the operation gestalt of this invention. 

[Drawing 14] Micro RENZUARE for two-dimensional multispot generating used with the operation 
gestalt of drawing 13 . 

[Drawing 15] Drawing showing the property of a wavelength separation beam splitter with the operation 
gestalt of this invention. 

[Drawing 16] Drawing showing the property of an interference filter with the operation gestalt of this 
invention. 

[Drawing 17] Drawing which shades excitation light with a spatial filter in the operation gestalt Fig. of 
this invention. 

[Drawing 1 8] Drawing of the above-mentioned spatial filter. 

[Drawing 19] Drawing showing the excitation light shading method for using a deviation in the 
operation gestalt Fig. of this invention. 

[Drawing 20] Drawing which detects a 1 -dimensional spot array by two-dimensional multichannel 
photograph mull in the operation gestalt Fig. of this invention. 

[Drawing 21] Drawing showing the close outgoing radiation edge of a fiber, and spot image 
incorporation with the operation gestalt of above-mentioned drawing 20 . 
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[Drawing 22] Drawing \^uch makes excitation light two or more wavelength, and detects it in the 
operation gestalt Fig. of this invention. 

[Drawing 23] Drawing which uses two or more semiconductor laser for excitation light in the operation 
gestalt Fig. of this invention. 

[Drawing 24] Drawing which obtains multispot light from the outgoing radiation edge of a fiber in the 
operation gestalt Fig. of this invention. 

[Drawing 25] Drawing which obtains multispot from one laser beam in the operation gestalt Fig. of this 
invention. 

[Drawing 26] Drawing which makes excitation light two or more wavelength, and is detected to 
coincidence in the operation gestalt Fig. of this invention. 

[Drawing 27] Drawing which carries out the slanting exposure of the multispot light in the operation 
gestalt Fig. of this invention, and shades specular reflection excitation light on a pupil. 
[Drawing 28] Drawing showing the protection-from-light section on the pupil of above-mentioned 
drawing 27 . 

[Drawing 29] Drawing showing how to detect the excitation scattered light, ask for a foreign matter 
location, and amend a fluorescence detection result in the operation gestalt Fig. of this invention. 
[Drawing 30] Drawing showing the excitation specular reflection light and dispersion excitation light 
between the objective lens of above-mentioned drawing 29 , and a DNA chip. 

[Drawing 31] Drawing showing the approach of amendment by the detecting signal of the foreign matter 
scattered light of drawing 29 . 

[Drawing 32] Drawing showing control with focal detection in the operation gestalt Fig. of this 
invention. 

[Drawing 33] Drawing showing reflective concord of a DNA chip by focal detection of drawing 32 . 
[Drawing 34] Drawing which carries out focal detection through an objective lens in the operation 
gestalt Fig. of this invention. 

[Drawing 35] Drawing showing how to detect all the regions of a DNA chip to be examined, with the 
operation gestalt of this invention. 

[Drawing 36] The expansion explanatory view of the operation gestalt of drawing 35 
[Drawing 37] The expansion explanatory view of the operation gestalt of drawing 35 
[Drawing 38] Drawing showing a motion of multispot with the operation gestalt of drawing 35 . 
[Drawing 39] Drawing showing a motion of the x directions of a DNA chip chuck with the operation 
gestalt of drawing 35 . 

[Drawing 40] Drawing showing a motion of the direction of y of a DNA chip chuck with the operation 
gestalt of drawing 35 . 
[Description of Notations] 

1 .... Excitation light exposure optical system, 10 .... Multispot formation optical system, 11 .... A light 
source system, 12 .... AO deflecting system, 14 .... Micro-lens array, 16 .... An objective lens, 14' .... 
Multispot generating hologram, 2 .... A DNA chip, 20 .... A eel, 201,202,212 .... Fluorescence detection 
picture element, 30 .... Wavelength selection beam splitter deflecting system, 300 .... Mirror deflecting 
system, 32 .... An optical fiber, 33 .... A photo multiplier, 4, 4* .... Control circuit, 4 1' .... An input 
terminal, 51, 52, 53, 54 .... Wavelength selection beam splitter, 7 .... a focal detection system and 73 .... 
the jogging device of an objective lens and a focal system, and 80 .... a DNA chip chuck, and 81 and 
82 .... a DNA chip chuck location length measuring machine and 83 .... it is a DNA chip chuck drive. 



[Translation done.] 
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EtteDNAtt&ttB. 

[Ig*3g4 6 J ±8aS2C'M«>Afl*3*&*li±e«* 
**®ei/VoaS*So^C4«*a4t*iIg*^4 
5B4M>DNAtt£ttB. 

[0 00 1 ] 

[swomvzmm) #&w*dna*^£Sk 

J:Dtft2r6HB(CH9?&. fcK|HK<C~<*©DNA*: 
«fite*«W4 D N A4tt^acX«CDttK(CBT«. 
10 [ 0 0 0 2 ] 

[ffi*fl>ttf«] taaEQDNA^s^cttaftt. dna 

* ? *±K*B*©X# ? h * 1 j£RMU 4/ 

J: D«64r*S*ft*«jS«lllir*C 4*r, 
DNA*-?7'4£ffix** h40tBtttiB*£ft£-li'C 

* * ^±0>JB«ffifi*JRX*ffc 4 C 4 cc J: 0 . * * 
7* ±©9r£©&iff & JWOfcHW J: 0 ?t o *C l * 
fc. 

[ 0 0 0 3 ] 

20 MBMbDA9tr£<W<E(cBBUJ:^4 , r«6, ? 
*>4K\ DQtoBie-Clt. DNA?y^©««5»«cf«t» 

sio. »6nas**JB3cteUii/rc»44, fes^few 

b#H;0«»c^< r« «ti>c 4«cB»i,rC'*. 

HSR A t L ^4tf4dJ:* 1 0 nfMU»»&A:tt < CA«. 
l^WfeiC^AlT^^ffl^^-jri/* ^4* 

•?h^ X+K , ftiK>Stt»M ^4 J: ^ Ct ttlt * 
T*«fclCl*lttr4C4di£*t i *4. %±L< 

lOO^rtivc^ Mtc, B8*^»*«#i:' 
•aJi'hSl*. COftft A t l ©*a<4fcB+tW»6 

«5ttw>BMt*»T*iur , wc com 

40 fe1*g<f^24\ 7* h>**>hiCiSl*BB*«4* 

r «tM)tnK*iB< 

[ 0 o o 5 ] * te, c©«^: 5 vSiitt*s^ u^*«t 
fltfiKUt, DNA^?^ICBAT4Hi^>^^ll^ 
&tt4B«M^B<rB£Ci«ttlCUfc« 1 ^7tf*«:tt 
UD L te ^ - >/ 7 h * ^ W 7' "J y ^ -bf - f 3 > Uct&fiffl 

£H>*4o 
[ 0 0 0 6 ] 



http://ww4Jpdl.ncipi.gojp/tjcontentdbenJpdl?N0000=21&N040 4/29/2005 



Page 1 of 1 
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[ 0 0 0 7 ] &<fe JtOTTS DJyTO* v Y &d 

o££±ie** * hfii*±B*ju^£®£atNKfttM» 

tfl/Ntcf 4. E«c±B«at*#* HftfitDNA* 
rtDffitttiBtllK j g£ % t,fe£tt$ttft 

fcgLN 2 = Mj&tt*T4. *tfcN«:2fcLbfct,-fe^ 

OfJfflStt r- *fi>»«:flK O > *MBT * C t K J; 0 IE 
ffi&Kft&fT*. C«>J:*(rr6C&K:J:Q, DNA* 
* :/0£fc*tt iW > L N » K» U L N 2 / 

(6xi o s )mw<»m&ci$ftm?*>o 

1 0 0 0 8 ] ±BD NA?? 7X©B»Mfl)D N A * ? 
[ 0 0 0 9 ] ±BD N A f ? 7^0lS8SMOB5#*tf 7 

tttx*? hgd, Bftkfc#U3ttkd«MMIt&<9 

Htifg, &»d*IW7iW#fflicfMiiU £ t NffUH* 
*4. COfbfftHHCkBll0iBrc£ccj:Q. 

N A * ? 7-i*3HSi**a <£fe7W£ftfi#ffl 
cc . fBtfn(C$tt?4 C £ K J: 0 D N A * ? ^OffiSH) 

2 xswis* w*^ 4. * fc±sa a# ^rt^ cDVit 

*k «2 KltC** C fctfH U < . 3 6<C k«5JyJb 
[ 0 0 1 0 ] ±I2*# * h 7 U-f 0 uo xr u 

<rcflMt i r&. «fc±B;*#* h 7 M 1**0*^1? 

»»r*Ct*>-C**. iBA#5 h7lW©7H* 

jfcHCLbotMfB-BKK: *4 J: ^ K«**ffiftJ8rt cc 
S£MlifiA?B*lKtt4. COK^BS*Waw* 
8»*E«X«ffl^fcflft*a*«c»4. SfclESt* 



(5) ttB2 0 0 1- 1 0868 4 

a 

[0 0 1 1 ] ±BMffl0>?Jl<?BSa#? h*#±Bft 

•v u > xdhr maMffli a zmmt 4 j: $ & u 

D N A * 9 TViEKM UteMttUWtf I- > XOB 
±©{&SB" tc**^ J: COJ:5KO 
r. tt*u>X©B±cc*4B' Ofig, t>l/<ti®# 
jtUlM tc*> 0±ia*mi 1/ >X0>Bd:^S«iBi±a> 

B' oc^fig. «cH«t«a*«:ii* , r4*Bftttrcd 

icj 9K*^^&4M#«fit^MUit^^B^r 
10 4. 

[ 0 0 12] *fc±BMH©^JU^BBx# * H6W± 
ffi«tt U > X<0&±Vte&m— feS A 0 . D N A 

* ^ *i?jek« l tc^m&m&zm ^ > x©b±«[>± 

BAtJ«v4f4BB*iiia'r4J:^(Clft«K-4 t CO 
Mft b > X0[>B <L^atr tiled B Wfi©SG>H 

tfttB*«B« i r4Wf:ran > ^. coj:^«:uriE 

<h V 4 ABX«SA tKUS^ 4 . 

20 jIKU DNA??^rt©W«!^6«*ai/fcBB*^± 

O. DN A * -> JomZiZX'V h iftfKf ttB-Cl»»U 

C ©cfc ^ tct 4 C <t tc J: D D N A * * CC JWEf 4M 
4, 

[0 0 1 4] ±BMB0>?**JftaBXil<7 h^U-V 
30 COJ:^^r4Ct«:j:0»/J^j:Ai< 
y h * C ' ASfiKStt^neHT 4 0 S fcM«>^ 

«T 4 C i cc J: D , * $ &«Bftflte «*: 0 7: * 

ffiH L fc jfe-Srit ^ t A } <IC » A O , MBKDWa© tr * 

* 4 . co J: ^ K?4 c J; 0 i^coe 9 ^ EWt?* 
&MBO^^?BSSA#^ h**H4C4^6S^«C 
4. 

40 [ 0 0 1 5 ] *«*«RB»»#B± LTffll5l3gOM 
, xN, ®Sft^^^42;t7cJ9«^g^^. 11. , 

d. y"&(fi]tCn, doey^r-N, xN, HslHS 
CCBW4, CCM}K:i/cS&n4N. xn, »6« 
4^7t^K ? h (i*ffliSii3!«2 ^7cl«I^Bl?tttiil/, 
^^Sggi D N A * 9 ^iOte*fttS«: ^^df 
xy^rsiccn, x n , A^y^fifcT4 0 CO^^tcf 
ftC&fCJQDNA*? ^©airao«««:«itlBT4C t 
^pJ6&CCw4. 

50 [ 0 0 1 6 ] * fc±BA8^t«ftOjlft 4»S»6«r 
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[ 0 0 17] ±iSA1fc£DNA * ? * OHfSWWttf** 
ffl-LK , -bSBSta A * v b ItQXa&UL % 2 Wfe* M»A 

JW» b > XcriBti&tt&Mftl? & C i *c J: 9 «A 

**«»*Hlib>XtaiiT* J: )(cHf 4C itcj: 

[ 0 0 18] ±»W2fiW^Afl4$tf***WaifiiCiifc 
l'USfl#iCT4. C<W: 5 cc*4C *#* 

lie ±IB^ 2 OM&Affe * 6*I*±BS*** JW8 0 
[ 0 0 19] 

a-c«4. maa 

#ffMU DNA**72*qillt*4-?n>*X#* ha 
iBftRMX-Cft 9 , 3 I*-?* 9 X # * h aS#*CE£ 0 

fetf^ittiHTiSji&Nia^T**, 1 1 t*A&ft£ffi 

e - N e IT* *SU*BIB<D«tt« 2fl<DS' 'J > K V 

o o o&« AomBKAJtetf *. aobwbk 

[ 0 0 2 0 ] MiMBH4^*)jS^n4«ft*to©f|«* 

cu±wo «E>«oBfflMitie<>tr<r»4. ■«K«ttb 

4&A0WB(CAJIt^4JA^^BfrrA^b4 o £ 
fcNflBK4*>4BMff9o>v <rAAT4^BK9UW 
*fc4fl>T\ @iWt:W5fit!a5 : &*ll^4Ct^'C*4o A 

n < 0%jfcli*££n4> . fll<?JEKf i i f i <Q2r> 
flHOXi 3 1 L \ 3 2*»6tt4U>XXl 3K«fcOBfr 
tt©^*^>Db^ri/- 1 4MBWT 4 0 
A0lttBCE>Mttak*Xfbdii4^. -?oau>xr 
U- 1 4CCA«T41&»*©liiB«*feferccft««sS 
ffcT4 0 

[0 02 1 ] H4l*-*OoU>X7l/-l 4©i**» 
WB*C*>4 0 A-CCtfcPMN"^ 4 * P U >X# 1 * 

Ttmcd 2-2 5 6®, MULt/cfeO, CCKASiU 

fctoS, fl^M^t 1 0 10&-?-f*ni>>X* 

iHU ^^Pl/>X14 1, 142 fcisifi 

U J»^fflX±©il«L©±tC»^5t<? Ull. 1 
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12 i iMm komnmQmak***.ht 

m4 <amvmr j: }cc-?-(*pu> xtc At*f 4 s»a 

itoMWHfcfkU i«Li©il*^#? YOftB&l 

j, K 1 j« 2 1 MOWeXffc**. 

[0022] ~? A $ O L>> XT 1 4<9tt«ifi Z-hK 

Wc»+A^^ri/-1M, 112 llMIt 

BlK?nrJ:$KL'>Xl 5£*rt»u>Xl 6KJ:0D 
N A 9 v 7 2 <0 <"> A 7 'J * A * - * > $ ft fc * - *' s 

[ 0 0 2 3 ] @ 2 (*D N A ? ? 7 2 ofiWicMt M«m 

ufc tor* 4 . »tt<9tii itf-cm u fcjE*«©*W» 

(£2 0 1 . 2 1 1 . 2 0 2, 2 1 25a*tHf£aK£ft 
?. BTW: 5 x 5S>$££ (*C«t«T) »*frfe^2 0 
t?fc 4 0 1 -XC"fe MC \tWl-V> D N AttfROKH-d*^ 
&ft*Cl<4. ffl^rCflHs^lWUDNAKH-Sffi* 

20 [ 0 0 2 4 ] C ©J: ^ cc 1 r>o>* )l Z &&<Dm£X'$& 
1 4 m&\t 1 ^©-b m K W*i?ab 4 * > m > |«« 

0 . * ^ jfewstr 4J:*jact^ti;4. 

il# C CD J: ^ *tl WW^tt* I -Ifc »ft li m t?A 4© 

ii ni& 1 0 u m<M:^rt<D»ftlfiS^^'r4i: 

J: O-gftOT;* 5 4iE5iiC*«>4 C 6^^^^ 4 0 
[0025] B3l*DNA^y7 r <S)«ffiB , CA4. C<^> 

30 iwtt'wryir-/xs<va*&*-*'* h^^xs 
S©±ic8t:*s->i:^4lilgKi&-7 t cc»4o c<o±:*>n 

tc*/i*a*x#^ h^s*$n4. coft*Stiai2 

t^UfciE*ff«^hS(l^*41ftffl©tt3i{©ll*teJSB 

[ 0 0 2 6 ] A OBABCE>tSI!incE>fl Altt? tiB 1 

J:^^DNA^^7'lCl 0 1. 1 0 2, 1 03 

40 ccBttt^«9 hriW^DNA*^^±^S20 

1. 20 2. 2 03 2 0MCCjRWSn i ^T4i: 

^«:8tt3Ra«*^1*llJ3n4 0 COttfiX^MIvH 

*ttSfl»*lT?i*6 0 ii sT'*4o 
[ 0 0 2 7 ] 6 0 u s igm A Ofll404>HKtt*& 
iL6ti4iBp8ft«>B*Tft^3£t>0 . B 1 **Zfim V 

7frt£w: % -7 a * a u > xr u v*=j» f^r i o 

j, O^^IH/, BSOBDNA^THCIil 1 1, 

112, 113 1 lM©*CCltta*X*^ h7lW 

50 )W«Sn, 2 11, 2 12. 2 1 3 2 LMGtfcS 
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t o 028] xtc&itmLw£&&&*m i vmm 

'J ? *3 Oligg^gfb'-AA? U ? *"C*>4 f 
®a-C»C'i:^4BSa*flEHE-Nc i/--^fl)8»i6 
3 3 nmfl) 0 . * ? ^i©* - '/ * h ccftJ3Q5 nrc* 
6»**ttCy&'C**. »HJr***fl>{ft»tf:6 7 0 
nmifi32"C#>4. 

[ 0 0 2 9] ttsatltb'- Aa7 ij y * 3 o {±6 3 3 n 
nfCt*4 5 dtJUMXt Btit l 0 O MHO. 6 7 0 n in 
fl»*W:4 5SW*«Mf 1 0 0«E«T**. W»b 

6 3 3 n m*>C<t>r^g«rt'4o c©c< forays 

TIB 1 ©*Jfe^St?li6 7 0 n mK^ft&ftftfcfc 
fc. SAmm 1 5 n mOT*7 * * * 3 4 £3=£teS 

&3k*im/. «Bdi^ii*c<wp»7^ju*-ca* 
l/cl>&. via 3 4 u>Fifc? * ju^^p^^n^ib^x 1 

* * * & bit t «<, >t bib % urq^sso 
4. 

[0 03 0] XICAOUBWl't^fx** 
fiflft©DNA*^^±<waK*StftS**4*©. #tS 

4. Bl!&JMHH*tf-A**'J ? * 3 0«tG>tiB* 
f toMuE 6f t o T t * 6 0 B 5tiBi©*B tf * 1/ T 

-A*-? U ? * 3 0 1*5-1 0 kHz OJkl'ftRfliftft 

ft'l *BI8* * wSk fc-?Ti>4 0 
[0 03 1 ] H6. IS«C©W«*S©»tt4*Wc 
Hr**), Bl4B-»*fflM»*l/Ci»4. MM 

♦J. B6 (O ODDNAf **2±(E>-?**BBB*A 

sK ? h 1 0 1 1 . 10 2 1. 1 0 M 1 (0*M 

WDlllWJttTo 10 1 2. 1 022. , 1 

? «fc 5 efft«0K b'- A a * u * # 3 0 u at I * ± 
?4<L, DNA^^7'tttfar«cttg«:^st**aiffli 

p B i^.'^f^lS 11, 122 1, t 1 

2Ml»Wt0dtS1^l2 1 2. 12 22, 

l2M2NKftr&. 
[ 0 0 3 2] «*tftffia±CC«*^5t< ? t ft 1 2 1 2 
It. 0tC7n?J:5K, ^»-70ou>X7U- 
3 2 ltc J: 0 1 2 1 2jS#*7 t <Y;<$3 2 2051*© 

7 7^/<«cctt»if, 7 7^«cAtiT4. i*fl>#3 



7) M200 1- 1 086C4 

1? 

r <r '<ttfbM«;*3 2 2 1 ttnz&m 4sn#3 2 
2 2*6«w4->n*6 i *wi4£©s(i, mufaft 

m? n ±o> ( 12 1 1 Jt *J 
C*. UU/, iS§»S8b*-AX7 "J ?*3G#BKbV 
l*fc. 12 11 ^AOBMMAK J: 012 12. 
12 13. 1214, 7 AMIS 

*ftrnri»*. mnv*a<tt-?xb*'> 9 *zm* 

Jt»«fifc«tt«:l*^^*V*^3 0 lTBTKSWJ: 
^<ca«»«ir-A 9 5? 3 0 eftJbBlHM* 
10 4. 

[ 0 0 3 3] TJCCJbfeft'hBatOtti^^Bertt. 
9£ft*A# ? hft 1 2 1 1 *B&* Wr 12 12. 1 

2 13. 12 1 4(C»*l/fcWCj#U «*BIE1"4C 
t ic £ 0 , a ?0>m&<0&ft tc^T J: ^ cc x p n ±<wi 

[ 0 0 3 4] Bitt. ObaW! UteA OOAB l 2 OO 
N-0FF*4^*«d«B«*S* . z > B0<AO 

3 0 «B«BM , r&^xV r |»-3 0 l «SIMt9 

20 S d « , 7T^^3 2«:ftl/ , Ck*a©lo©7it h-? 

c^. BB^4<9 Y^X(Bt&<M6u:9&mwm 

i'-c*«^w>«*t«ft>SB*fk*«ut:^*. 

•JBJXlBISroyftl/TfT*. COJ:^^LTl^>A 
30 [ o o 3 5 ] ccor^rai*, &^C^ffi^>S N«tM 

[ 0 0 3 6] ms&*?£ * CCAO^IfilS 1 20>®m& 

CMIsflcoSAAA) ff^S* i 8 *BXA^ ^^BKiS 
k. c©Bc©Bfk*ci6l/'ca«»BK--A^ , J^* 
40 3 0 «:Bi&]8EMr & VS^-3 0 1 

•j. ^BffStfri'&o^o, ex'/x?3 0il* 

l^-/.Ayy^ir^#tBBiit4&», B«BlCSFtt 
[ 0 0 3 7] B9i*C0D2o<»fi*fK J: O^ftttlUfflj; 

50 c©B©±**>T^fl>st*ki*B#ra t ©«a**i/*cc' 
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i>. £<Dr3©y??tfS B ! , <t$ 9 « ©£ffc*Cfc 
♦J. mc&Ar y'f%t&lQX'*>'>tcifi % C<D®X'\ZZ 

O. 3211' . 322 1', 3231' 

fto-c^a. a*. @<oa^ {ft^f5j) iix*^r 

I- ^ ©SjWBl x * 65 0 T ^©ftO. 3 2 1 
2' . 32 22' , 3 232' A 

** nfc«watrn*«i/xi*«. ^ao&o&fcxy 
[ o 0 3 8 ] ratfofc, aowis-ca* * tymi*, 

ft8*W#ih U'CC- "C «> . brx v 'X?i*Kli2tcfl A&K 

p a ±V» H»OtiK*3 2 11-, 3 2 
11, 32 1 l.£ferftT»MA&#ftl<?t/*^ <PR 
©9MEA#* h(MMUKtt3 2 12., 32 12, 3 
2 1 2.£t?r*riS*6#li»>Tl/£^> . 
[ 0 0 3 9] NAf? *±©*©JHWti»K: 

(igtf, 322 l.. 32 2 1. Z22l.tt>r#*Vlt 

*>z&m>xb$'> (M©a*A#? bisnotmxits 

2 2 2.. 3222, 3 2 2 Z . tMr&VlthUmi' 

- ivcfcffl'f 4k i*h 9 <oro>m i ok*? £3 test* 

Wi«*H <*4l'ttjHEB4*a«:ii> 3 2 0K7U 
«f tfrPlx, £St«nMD©E?43 2 0 1. 3 2 0 2 - 
3 2 0 M£Bttt&o T 4 ;<T?©1fcW©*l£ 

[ o 0 4 0]@ii \t % *%mv>M&ft&&th?®v<h 
h. Sit H-#**B-to *> 1/ < till-ttfe-firW^ 4 

>f©S.«*«*Wcc{tt8itlSli;-c*&. 14' t*^ 
*Atf? hfcfeHPa^At**. 
[0 04 1 ] El 2li, C ©■*.&*■*#* hftt^oy 
^A0C'ff.«-&a«:7nTa'C*6. Si 2lC5W<fc$CC, 

6f>t^7U^ 1 j . 1' , 1 j i 2 ' 1 j 

** ? - 'J * -*SfcU >X 1 5 -c*o y? A£*(gtt± 
ccg7tfl>o C (O&jttmtZSWJt 1 0 0 0 1 Atifc * 
= <*><, -CSTM** &afrc hM l, . ilSOStftfigK 

[ 0 0 4 2] *©««»* fctfLh* ttlB&fl& 

TOO** (SmttlWOOttB) ©*JtoWit*l*K: 
**<tt«7tt9. r*fc*ay?A©SN. @*r2»$? 

woe 7>?jl& \m& ma l x ** < . 



(» M2 0 0 1- 1 0868 4 

[0043] C©J:3KUCff&ttfc*P^A£@l 
1 © D N A IttlBM)?* Si§*£4$fc: J| 

C*4. 

[ 0 0 4 4 ] ■ 1 1 (DA OtiifilS 1 2 KASil/fc 7 

u>x« 13 ±ft©-frft , cff€>*ifc 

*o^A!4' tJJM+o JBHT4. AOIlf5iS<0 
miK(Hft©4M[t (Sflfi*©**:*) *cii*py^i*tc 
A«T*^-1/'*«[)AS*ft*tt*o fcftO, 01 2©* 

#c*p A*fRtt*4*©MH* 1 o o o©*p y 

<• COJ:3KUr*py7AKU-7*£K§m> 

i. H 1 lCttf-J^tci j a l, u, 2 1 j 

. Utm 1 2©#P y^Afftt»Otr>*- ( !U7U-i 
HMD*** h 7 U-f 

[o 045 ] xteAO«rtB©aaM**fk^t?-st, 
*o y? a^© JdNAdDPOTfetcKtoftO'C. 
A#9hf*£*©PMfcfcfc*frK&fe4. c<ott», IS 
Ol6*tc«ar4^&ft8]IBWt'*Ctcctt4. AO 
mfrMtMXM&OXWlltAT v zfrntCD N A^ v 7 

[00461013 li, N A4*£fia®£lfc 

SBtSfH-C**. mi tH-««lHl-*^*l/i: 
^ft. Bl^tfeKlS^HttD. BBS 

13' *3iL/. S^iSW^-AA7'J ^^3 0' CSW 

o. 2«jc^**u>x7i/-i 4' *jmrr*. i 

4' ©2«*7-< >PU>X7U^tt. *TCB 1-^-4 
30 «:S<,*ri-X7nCC'^^ ^al/>X7b-Y«tt«Bl/A:iH 
ttttttftff 1/ . 2 iX7c«^t 7 H K9U©*^pja o T ^ 

-s, ffi^rrai 4u:5WJ;9k:^^*du>xi 4 r 

2 »S»*A#^ H 4 1 0 ' «rffMT 

4. 

[0047] *^Jfe©J*©'«^tClt. CO 1 4 1 0 f O 

t>*-*npo»taKi'r**#D n a* 

■RWI"*. W»"7JU?-A#» h H4 10' 
oa d t x * 9 h o>mi x**p otb« 2 «±©Sia 

^□^2iaL/fc2:«t^^x^7 hftinkj»»b>x 

16' J: 0 D N A * * **m8#KJieB£ft' 4 • 
|RW8n4tt*2 x My 11, 2xl2yii, 2x 
1 1 y2 1, 2x2 1 y2 1, ^4^i^LTT^ 

[ 0 0 4 8] |5^ccJS>gBS|4$nA;±l2^^6^r 
4Mftl*J^&Wfl^>X16' «riiD, *7^^Pl-> 
X7U^TB©*tf>*-*l 4 10' 6iIi&T4o ^ 
- JKriiiS L ^ P UO X^iiiar -5 C i 
50 tCcfcD, tk-949QU>>X±m (G®) OTv*3teJ£# 
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w§mm. z.X7i*>*32- tc n* 0 -m 

[ 0 0 4 9] 04&O*12I 1 4K*U/*: 1 ^XSiSCAS^ 
O p u> xr u-rctf, ^ ^ a >x©i8*t 

* * a u^xo*HCD«ia^A k iir6**tta* 

tCft9^X5£i&4/W81^*4. *CX'C<D<PElO 
C4#l?*4. 

[0050] ObOjUUIMI. 01, 5. 7. 

£ffli>rt*4ftft9Bfc>-AX7 r u >*3 o. 3 0' t 

4 3 40<MfcS««ttt»*3*it*14t*n 
«iBl 5&tfBl 6cc^To IS**SH'4C<!;fcJ:9 
M AMI^Vt < 1?* . jEBfttMU*? 8 4 J: ^ 
0r4. HrA«aKfi*oaR'C*0. B&X* ? hJHH 

[0 0 5 ! ] >W*'J y-/*--t'»>LJ:*4T4DN 

AKttcraaftftiHfcfttEii, ««s*M>a**»^ 

B(,»6n4. A<ffll^n*Cy5 (Cyan 

» n e 5 ) ttt. ^*(*0C^«(Db # - *?S&{i6 4 9 n 
m. S*oe-^ftlt6 7 0nmm, *fc. RCC 
HttMt 1 !! Cy3 (Cyan i n e 3 ) 

5 7 0 n inr*&4 0 ■Mfte9jM4Ktttt(i'0 KIH 
U— WbWBl»Ml4. 

[ 0 0 5 2 ] C y 5 VitH e-Ne b-f^«6 3 
3 n m 8 3 5 n m©*W# , C y 3 V 

[ 0 0 5 3 ] iittbfcttfttMUfcHtl/. a&jfc«:*£tc 
4. 

[00541 B17K, C©J:^ftBe)lW!)a**J:*) 
3t**cfT^fc»©*jH!©|0fc«BB , C**. B*>. ± 

*S£K£teir*. @ i 7-cbi 4B-«#w:ra-ttfco 
< ttHHMe*rr4t>® < c*4. 
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[ o o 5 5 ] ? ./ » 0 u> xr n**a *fvum , 

ffl±K^ja$ftfc-*.'i>**#? hrHl ! i, , 

I 1MB. U>Xl5fi0tMkU>Xl6(CJ:DDNA 

*?*±Kfits#4i/TiSiS8tt4. c x 
hjfe^^ttbvxcoAWBEPo atAtcaafs 

RNA, ' OC:#*Jt«BT«. 3Wb>X©HpS^ 
NA, IMUiB«f &T«£MBdlM>DNA^?^±a> 

[0056] Ds = 2 k. f A/RNA. ' 
10 (fflt K i =0. 6> 

D N A * -7 tiW>tt*# WJfe ( f 7 * > £ p 4? 
44. COtfttttKDsfcBbl'. p=£2iun. Big* 
Hm*&G3Znmt?t>£> RNA* ' /fi*0. 1 
9 4*4. RNA fl ' /f «2 am©**? h£Btf? 

ICj&Bft i*ftp 1/ > XG>£fl£|afl> N A ) 'CC tt& N A ' 4 
7T44, 

NA' = s i «i < t an - 1 (RNA/ /f ) ) ^R 
NA tf ' /f = 0.1 9 
20 t4*. **U>Xl6©NAttBB4St**lflffiT4 
fc»0. 7GLhO. 9«T C*4 0 ««u>X0C'AS*iS 

tie®**? hfSTiiai/fc#iaa^*? msa, » 

feu >XtC J: D D N A ^ v ^±tc«2 ^ m4>A&3# ? 
Ht*flBHr4, co>*H3au>xii^^u-b> h 'J » 

v 7$mvm - 8 HG>B8jfe0jBEti 1/ , S«* U > X 

30 [ 0 0 5 7 ] «^aS^C BT*^ < * * 3 4 0 . 
< 5ra>; O h < 1/ r fit* t T * 4^c4i ^ < 

^woj:^4r44, apa*^fer^«:-«n4, ^eci? 

u:«(^t!jf 4u>XX3 r *BflE)J:^ccu>X»3 
1 1 <L3 1 2*Cw.«t/, *M»U>X©Bi»3 11431 
2eBMUKtHrr4£*tC'S-4. C0«tftfiKffi 

SKSia 7^^*35 fcieg-r 4 0 s p^7 ^ ^ * 3 5 it 

40 [ 0 0 5 8 ] u >XS3 1 1 J: 4«tt u >XBiBfl>S» 
B7 f.U*3 5*Nfl> SSWfe*^ ltttr 4. SB 7 < 

5? tt v ig^SU 3 5 3 ©t£W*^^ ««9 U > Xcc«* 
at*W*RNA«!>*atirS'4BPCE)+iC»Btt:. ^ffi 
RN A 0 fl>n»cUUfcB3&l«HT4. DNA^^7 
^ESMbfc^^^*^ HSMfljlc:ttCfl>aB7 #A* 
±rtf-A«RNA. r «C4-?rt-4. St-?X"RNA 0 
>R NA, ' t?*n«iES«*«C©2!3fe«3 5 1 rig 

jfe3n4o 

[0059] -^ju*x5t<? haaftria«sti»t 
50 ^-s^jfeii, tta»rtl»i-c«(iiu>x«:/jlb. co>i> 
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Wcmztmz (na' /na) 9 tftij, ±fae* 

AA4&7 (NA=0. 7<TM) -4 (NA = 0. 9S> 
[0 06 0] CGJ:9ic. t^ffi^^^^jfe^jtS^Si 
4. fflB^^^^taiUarc^****^ u>X3 4 

a*. 

[ 0 0 6 1 J B 1 9 It, ^^ii^fSl?!) 

4. jft^^^ffl^tc^fti^^cc-r**!** 

1ftW^*»ttT4t'--Aa7 r y v *&&jtiffi&V\t 
e*-^****. D N A ? 9 ysffl-CSWl/Mo'C < 4 

y >*$ o* rs«i««uswi»ttttWK:*3Wi 

4. C©J:^<ci-nKIW*fl>«*lftttUiaS^©/jM* 
[ 0 0 6 2 ] B 2 0 It, *«6W«*t»i»«**'r BTA 
*re*»l'Tt?5fe©T:'fca. 13 1. 5, 7, 17, & 

±®wp ht*ziv<<><ikZ2 v>?sjttmm 2 1 res* 

*9£M4K>1 &*aWl/fc^*l'>X7l*-f 32 1 
tT'*4 0 

[0 06 3] B7«ll)l/fcJ:^(C. SBfr^Jl***? 
I* lit*, I^ODl, >XK J: 077^ >«&#££«* 

4i(3T) £ Arts a*. *a + 
its 3 3 MB £ 0 tc^f $ tc 2 ycS©ft3iaBDB3"to 
JgSteii, 77 4"0ttt4^2%£Bmtctt4**tc 
*4. &fflfii«^6ffi'C*/cm*li. .B2 0<P*UHi 
0>®£tc\t (Mtu>X3 2 4K*0, 7 7 <f.'f(i]&MI 
3 2 3/«l«t»i«3 3 3 3 1 KttfSl/ 

?iiW*4J:9K:*4. 

[ 0 0 6 4 ] B 2 1 omXttCMdKli, >TO 

ffi««tc2iX5cb>xru^3 2 4 i«w&i/cms 

♦j . a* * * >***««WtWS>2 ftKftJHI 
Q(*^ffl> 33 1 !K***4J:$tt:i/T:t*4. 02 
0 . 2 1 Knlrfc&ttHft'CI*, 2 :%7tQ>-?)\>?? * > 

.'UjfcS-HMWCfe, ffiftMtfr ! *X5cEfllC* 4 C ± K 
J:D. HOtfifrCjBtC**. 
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[ 0 0 6 5 ] B 2 2 It, *«^<1>^^***B'C* 

4. i&MUI-cii, JW*ti,r«B«>?fift*ffi^r 

I**. jMXl 1 A, 1 1 B, SO'l 1 CI*, JUQE&tt 
ft* a . A fl . RCXAe I/, 
7r^M«CCAti8-tt, ttttiUcC7*?U>X7W* 
EflJU ffia*R©&K«E*4ttBK >*-*7 H 

*wm*4. tf>*-*7u**tt«i#fcra*tt 1 

SS£8tttr~A;*7'J?»30A a 3 0B, 3 0C«il 
6*9lcllWWtva*4. B2 2fc*«va*4<J:'> 
10 «C. 1 1 A^^UMtttttCSfftl-C^&NtCtt, 
A A ®A&fcd* b>Xl 5 MbSl/C . MM $ * - 3 0 
orsusn. tHhu>Xl6*aD. DNA? 7 72 
^?^*a*-; hA&Nfiti*4. ? m>*>&£* 
4S#l*, *iftU>Xl6. BM**-3 0 0. U>X 
15 ( 3 1 > , ?Sgi»Wt'-A^7iJ ? * 3 0 A 
t?£*tU TS^^$3 4A&iI0. H2 0SV2 1 

[0 06 6] t*a*4S*^&4*^fl>»&W*, 
It. *W5fc«rl»^»ttS^*C, *i«:H<P4JW*X* 

[ o o 6 7 ] m 2 6 it, 

*=£BH#u:j!s«L, NEammMatttB^fc&or* 

4. B2 6"C<*lf*©Jft*A* Btf»c ' 

30 3»Wlit««, ftS. *03fi®jK«%l 1A' % 11 
B' . SO'! 1 C ^6lit«0fc«aWbBiRft«4 5 

&*eKM*4. 

[0066] SrAd Aft 3&tt, t'-AX7U7if3 
0' «:»3ftl/. U>X1 5 giaj^^-30 0. *MkU 

>x 1 6 ftiia d na 9 v y±tc z&mmc z# ? 
hfts&HfflT4. aaft-c-tAeAC'ajfc^MKB^ 

40 A. *AeAC«*fel?ftiEr4*i. Rte, M***) 
*>r*K:*^a»[>»* , C*4©t?. CA63««>* 
T*8S Aft 3 »«»(I!^Aa^«J ? 

^53, 5 4tiMMr4ci]we« l E|j*>a5£# 

*br-i,X^«j9*5 3ttW©St*«:5aHU Ssi^^r 

[0 06 9] C9J:^(C&3»c9fKSAftjH8<C t -C" 
A«A^A«»«:Mdtt<iSji$^4 : P»7 < 3 
4C. 3 4B. S:0'3 4A?:ffigl/. SSjfefl>»'l^* 
50 5 h««r±a©*j*KlJ:9 7T^M«:^r, v^?^ 
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*>*Jl*S^fi*Wf3 3C , 33 B' % JW33 
A' *CHIlvCCWllT«. 

[ 0 0 7 0 ] B 2 2 KO'B 2 6 (OgtisaaSt't*. AS* 
A* * s h ft©r I- 4 ^WeS* flA $ v - 3 0 0 
tit 9. flWS 9HtexV8m*jC4i/< 

fcftlWBtttJlttQ. hliAr^^Si 

4>-?*?A#? H*£<Ka6*, WH3fe»«:4,HO 

77 ^fH>eeattfrftc»-?ji>*x#* ttfftff t/ci< 
[ o o 7 1 ] c <o* *> um%^tw\to®m&&*} 

«fflB^J&aui4UH?eB4' <E]2 2>*4* 
ft^-*IHKt»iMWI. #MB©*tt*A*b-cte< 

[ 0 0 7 2 ] B £ 6 <P*fc;$£r, tVK4>%«g>Hft& 

©a ©fe t * ti*n©a o 1 *sr&©$g^#£tg o 
rt>«J:4ftilSKli, ■tw*fc©«c^*ra*B^ 

aS«r > <£; C * Utt C »f + sr $ *M C *fc 0 . jfcft 
tCiWON - O F F tc «fc *j , B#B*r 6 Utsa* 
ffiT 6 C t 0 C o> J: 5 aBK*BB?«. 
[ 0 0 7 3 ] B 2 3 1*, tta#»ctBj*G>ftBfii-«« 
fl>*«(*i,,-tn i 1A2. 11 1A2 *fllt»fc* 

te^s ?* i* - if i**f»"i ^ < ttewsa 

frC. Sffit-fcifca, BKA? J: 5 U 
MK»-7JU f X# * h firig*£ D N A 9 9 ^CCJWBT* C 

<t y ntte ft o . »a*aidqear * . ^ -tr 

a*ll»fLfc**U>Xl 1 2 A 1. 112A2 CC 

cfcO^T^^i aOAl. 12 0A2 CDAIfflCS 

t i) 0 7 4] ttHW^6tUM'& 9**B2 4 Gift 

111,1 12 fcSBfcSii, CCMKl**?*** 

#* hfta*tt/tffl^«. 

[ o o 7 5 3 mist t ux \s-mmi*ctM 
r*ai*«£«:tt, *«i*b^fl«©*BlAB(*^- 

wcauM t - a«:b 2 5 teaw £ * a*ft-c#« o t 

WT*-*jU*x#* hW8**«J(tr*Cti»alBtCft 
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[ 0 0 7 6] IPS, U-1f«B 1 1 1 A' *&W«l/fe 
ir-At^^^jMI^A^M 9* 1 l 10 A' , 1 

12 OA' Xf&t*. <tSW ^S^k^T^i, 

iMM5ttB*6 2», 3Jfg kBa*r0fcr-AX^ 

i-o-c, i ^ j = itoeso j cc^u. 
r, = 1 / ( k - i + i ) 

tBte*J:^«:TnttJ:<i». ^Pfel l I OA' Ci*k*s 
io 4 . gp^ 4 fttrcftfttixc. r i li 1 /4 , r i I / 
3. r 3 lil/2, r*^lift^>. BtlCCll&0 
A' ttS^tl-CMOrr . lil/3. r> til/2, 

l»t-A«tol/--Wl'>X?U^ 1 12A1' tC 

[ 0 0 7 7 ] B 2 3 Q^ftBtli. «?&<7>*^f* U - 
1ff:-?jU*tf-AA** ha^cWHi4l/t»(r^CC-4 
y>S, 4£«0: u - 1f%»Kt>tf X u — 2 Kaft (C J: 4 

u-ifftirt1ilW^t-?^^A#y hMaXtftO? 
tcttsfiancft*. Cfl>J: 5a*^KittB2 5 tc^T^ 
« * 1 %7E±*l - li 2 XTLbidKijT & C <h tc ^ *j , 

[ o 0 7 8] £iE<om<ommm^hm^. mm 

J: - 1 u -if. ^'au- ifatf **f*ft8 
<^2*ffla*fflt-6Bftu-1^ p Stt*'<^©*ft* 

30 @2 3^02 5<Z>*St-7>W^A*y haiSjfc^SJ.«r 

[007 9] B 2 7 l**^W©*«BS«:jnr Bt- A 
0. SMS^.'U^^*^ h*^DNA^^7*Ul^AOfe^ 
(Mi ^**IBL*, S V ^it«ti]«¥^K«l^ ^(O 

*>©t-**. i r i*JW*«t'7y-<Mft/r^ttr> 
*-i«oru^ i 4' *«H/rBB^A^*#s ^ 

40 jHMoOBccaaB 7 ^ ^ » 1 6 1 

[ 0 0 8 0 ] BB-a'iU ^ ^# ? h jlatC^B©*^^ 

rnfci 8 3©faB*]Hir*j:^«:B*8nrv»4. 

Ip^a^jU^^*? hjb*B2 9, B3 0tC?nTJ:^tC 
jWbvx^^^W^lO, B3 0k:»» 
a«'cst i ic*«ta^r, dna** 
*ne lOAWfl-cjBWr*. c©B«*aoito««ft 
^ i a, fee**? rs^NA' (Miuaiii/ftj:) 
K. sin <NA' > =a i/2ta*. 
[ 0 0 8 1 ] i D N A f v 7 riSH l/fcfflltfi* 
50 li. tMU>XtailU. Si 6 1±C1 6 3t«U> 
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X*H*»«©4 , 'fc± l/*C«»to(4H (IH<D ! 6 2(cfB 
[0 08 21 *0-0, @2 8tC^?J:5K, CCKiES 
ItftttCO 1 6 2-C&A3 tl&. CtDXlvMDQ&lP 

4>MJA6 . tcttu e i>e \ /2CD4fr*Bfc*j: 

I 0 0 8 3 ] C ©fljftCCJu*, 13 2 7 ®*tHgg-Cit, 

l*T®tt(Cl/Ctt&. BP*>. DNA*>:/MW»«CS 
Abft:«i«aJWO«tt***i. cnfcBBftPJR 
ce£*«Btt®lftt^pm£*3t>fc 

«&<«*Bfll*6ttl'9£*m&n. *BB*^#DN 

[ 0 0 8 4 ] B 3 0 tear J: 9 «c, BaJftfiBXttA'Ctt 
-5te*MHU>X«)NA'Cft**«WL + S*aHIU » 
«!LOX*Bil8. 3ife1? <Jl>*attftgl6 3U?t4> 

tUf*. iftJ»Btf-A*:fysr*BStt*aBU ft 
StK £J£Si? * . ifift »B - A x 7 'J * * G>S$ MiB 

i*b 2 9 vimmmi b - ax? y ? * 3 0 * ®h&<z> 

MfCKl'-CtJlU'. CCQJ: ^CCT*C 4 
tc J: o , WUrcIftfl, 0 WifflW^cBfbW-?* * * 
t>*AjlW*«*WK)*IIII»3 3' r-s^n^i 

hbk, aa^ttSLttsi oo*wbfl6 2<cj:QHft 

[ o o 8 5 ] b 3 1 \t> c <ox *> cc*ffl$nfc«*«e 
£ftaa£wreD 8 «asw«*i/^'c 

*LTl*4. B*l. 2, . 2 5tttfEtHtt*Stt«r 

*b. < 1 > . <2> , (3> , (4) , (5) OB IV 
D N Affi V >tT l*«<fe /KD§ttC<&4 0 EP*> « A K 
1. 2, 3, 4, 5tt<M>ltX» U 

i &7gccisXv« 0 MWAitfeXK^^ri^nit* 

[ 0 0 8 6 ] B 3 1 X\ AWtM5 D a 
9. 10. 1 1ACH6. 17, 18, 19, 2 0TTB 

4w>«. r *jus# <2) <c^i*rtM*9, 

10&tt€0tt$B^ffiC'b(r^«t*JO6. 7, 8&«KP}£ 
«0»*JBl' ( C¥*Mt*BilK'«. RBlc-tub <3> e 
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*»,>X\tl3. 14. l5©*©«HB*ffl^r¥*Slt* 

*jK4> imt:«H^ii«t«aL--ci** 

te»C«>-b^tt««t*4. C4>J:3fcl/rB3 14>T 
J:0. BftQgBtftKftKU EBtttttf&aW 1 ? 
[0087] fcfc, B27^630*ffil-raWLfcB 
1&U >X£jlvC D N A ^ 9 7*HWT4:tf**K*C - 

l-fcfc, SB 5 <jU* (18 1 tCtga-TI)) 

[ 0 0 8 8 ] B 3 2 It, *ftW0)*tt»B«r*'r Bt?* 

BB^IRMX-CA 0 , 3 4*0 O < KM *MW L#fc ■? jU f- 

*&. D N A f 9 7 2 4>±t£" ^ ^ 'J ^ V s > 3 
20 n^C <r D N A« ft I'-Ci fimOB'l^*-* 

h If 4 X#-tf KS&n* J: ^M«9 U >X 4 ^a-S:^ 

xtj< 9 h mm 7 1 <tx^9 h tutfeiu% 7 2 ^ 6«Mt 

Snr^«. H»t-A^#fl KKI4S7 1 (iD NA? 
^ *±.0>?£ltm£&H>iy>t> B* A K 9 h « BMT 4o 
[ 0 0 8 9 ] B3 3 ttDN A* ? ^©BSfflttaS© 1 «r 
30 C©.**BBB^di»*CStJfciHt4i 2ffl'C**. 
fip*s XVO^flttlCB 2 3 itc^jtas 2 , 
C©B4#^^Sfi2 liCfflX l©B«lMSt*#ftllll 
dnfc«tl*iEDNA*^«a#&*U % 'W^ijy-f 
*t'»>S'tt*fe»<!)BI»2 23»**. DNAMflOl 

milieu s£2 3ii7morfflK>A«auixr&tt 

[ 0 0 9 0 ] M»A# ? h R&HX7 1 ^eSWEB-CtUR 
40 ***^«C9l»*6JBMSti**t-Af , iiiSPSffi 
2 1 ©±BS 3 trm* 1 . acTF»««E2 30C'±®21 
2£TBI4©4fflt 1 iEE$t? 4. M»lBMt:-Afo 
a>^*B f d m ^iESSiU^c*« ! 3 , ! , , 1 a . I 
. tt. ISIiu>X7 2 1CCJ:D#^V*>«>^7 2 
2©a*ffltc»l/^ffl±©P a . Pi - Pi . RtfP4 

"Ci**^ S®213, U, I2&Z4^dl!ttM 
so l*S^Pff4^*J: / >K:S**^i?>^>^7 2 2 



http://ww4jpdl.ncipi.gojp/tjcontentdbenjpdl?N0000=21&N0400=imag 4/29/2005 



# 



Page 1 of 1 



?3 

m<o¥nam<D*o& s (saw t? * * . 

[0 09 HIP*. C<^tt#JSr**. I2H*%fl>iE 

>*±fl>x#9 hfaa^^ffl^SttfifttettK'* 
C*#-CS4. MBBS4KJ:*?. ccDtfttUWfB^lt^ 

*7ft, IMMIB7 3tt:j:o±T«*«-&ct«:j:tj 
[ 0 0 9 2 ] B 3 3 ©SW> AJH? * - * A*tBft©AW 

«w!aw#»£*«(M, feiHKtca«. ft 

vCSgifilW^. SSfafcf 4 A Aft A 

*. 

[ 0 0 9 3 ] B 3 4 l**R9M)AMHIB "C* 0 . ft* 

7 4 -CH* Utt <, ■jEf^9M £ «M l' - &B**ir 
*&u-if%*7T * "ttMHftfcr-Aa^'J ? *7 6ft 
aDU>X7 7. atJt^HB^-^^^'J? *3 0 0' , 
MttU>Xl6«a«, DNA*?*2©S*ffiK#» 
MAIRMr -So C OB«*fl>A« fl u > 
X«'HPNA«Ctiar& <sm0 = NA*fO. 8J:*J* 

$&u>Xfti!0. #yj/f>*>*7 3' ±td^97"± 
* - a x{£S£ £S "C * * . J: 0 K tt£1ft 

[ 0 0 9 4] 3 4 cott&^NE * - ^ V > £ 3 

oo* itajF«.ftftaau. s*wa««^&aa*a 

tf$=£l*£fliT*o 1 XiEBaBjIHW**** 1 
ftfc 1 ttjcftSJE** * h 7 HflSb >X ! 5 . S^iS 
Rtr-^T/'J 9* 3 0 0' SO'*tt»l'>Xl 6£/rO 
rDNA?-j^20«t*ifi<CBHttdn*. fttufcsr* 
«*««NlIfl*»*3K:j:0IIIB8n4. MB***? h 

7 'J 9**RB(E*'&C&fcJ:*7lT9. 
[ 0 0 9 5 ] Ot JBHB«©«lft W^rSWLfcD 
NA?? 7Mf* ft ft D N A ? ? * J WC 3 0 It 

£ITKB3 5*64 0 ttfl^TlMW*. 
[ 0 0 9 6 ] B 3 5 It D N A * * 7^'±<*<DjS£SiU, 
•Or**. 2 0 4ttDNA* 97 r **IILri*&±f*«r- 
^ C a D N A * 9 7 C fl> *• - * K *> *S 2 0 0 © 

7 *««-c*> o . ar- * 2 0 4 tc@^<* tree* 

*. .^flltofi«2 0 2^jt^<t:«:aSftl/fcDNAK 

W/N^'j^^/g^^nu^, c a> 2 0 2 om 
«©»-c*2 0 oort«c . tte^«)ffl©r ? << > > h 
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[0097] B2T i HW3l/fcNxN <B5Tli5x5) 

oa^iimeiiircBtt. »ff$n-c^* 0 

[0 09 8] D NA* 9 7ft U 
0*iWfllftMHl#fc D N AttiESVAKjfc&l/Cl'* 

iB*itr) 77^>>ngas*^sc*ft<it2^ 

3C5ECC MTCCC D±©tt»t L/CMH?6. *fcC 
©-p-^JftlllfttT^fciSCDNA^^^OttBa, 
*tfB3 2K*TJ:^c. DNA^^^aMtMRSti'CC' 
*? + ^ ^(CBB$n-Ci»*xACXy^MaXiB(Ktl]J9 
iJ§gi8 I Stf 8 2 tnuur*. 
[ 0 0 9 9] ±&0>C C D»IB*^««:*Sat . m&V> 

20 •&H2^ftltcaa;0K -bJU*!ft»lll/fc*SSftjEHr»{4B 

uyYv-? (oasmi* dna^ "/ y'tmit o x i - 

fCHKUSortr 5o 5 fcC «5H«©»iEft?f *>tt < f <> 

aea^*s«w*c^isaftjja*fttiwiiL, c 

OBl£lft tiisec t^*xy &£ft WE L ri X 4 A 
^ ^: *j $«iE b xfeft? h c <b <> pjfrc* * 0 

30 [ 0 1 0 0 ] U-bSfl L<t£ * * tc, D N A * ? ^±(D-b 

^^>>h^-^1#tai. DNA^+9><W»«:J:0 
r-* M>T\ UTCCSW^rtt-C^ ? ^P3(D^^ftJH>X 
JM«:H» CtiW-C**. IH 3 5 09 2 A 

iii^lfcfftlioa^titu:, ^+9**y#ft«ci6: 

ftS-To fflfc. BSetCSTJi^DNA^^^icMHR 
40 2A10 1. 2A102, 2A10M3WteTBB* 

[0 10 1] C^'J:^iCU*CN ( k) BXf^SMTn 
«. altMN (K> IPfeNMAPWBCa*), 

ttfotii*. hru^ftttWExaKiw. 

C«HDNA^?7ltB3 9Qy. , CC'B#fe1 1 <, ^6 t 
, ccf^Jr^^y^cci^^giLrc^^c, ± 
Sa®ttf¥fty*rtiWfe*»»ftlffl t « *6 t i ©BBQ 
so afi^ft ««2AC0^fe»«:a*»ftWIJW7r* o 
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(14) 

25 

1 0 10 2] kZZVfbm® 1 «>*ft»*QDN A** 
gg'C1i^S£. A0<M8KJ:6?*?A#7 h&£ 
jtoBIMl*. «U*;U<?h4>ftt&«2a3 84>S 
P p Kth? J:5K£ffc? EWMK.H.nWB8<&S 
b , a 4>J:4<ex<r?7£rib'Clj6. Sfc&SssiRt' 

to 103] fP«2A0Tcc'S*rteai$n^«!: <H#r§5 

t. >B4 0©x. i J: ^KDNA 10 

@3 9©8*Bl . ft*>y, , KtjV* 
t^tyOl#|fiIica«, Ctt£IHH#tc|a3 8C> 
H#Hti ffeOS. , J: 4 £ A OMB 1 

Tft(fl3 7K^J:^(cm2B«fWII2AO(ftfl]CC 
?l*tt»ttt*Mfctttttr*4. K±OT«ttDNA*9 

7© y ^Ifi] fc<?C ir - £ + flfllfc £SlC H D iE-fet t* 
D N A * ? 7*© 2 A*>& 2 J £ T?£? * T'tlSSgfcWH 20 

[ o 104] #**wb#c d n a * ? ^itrnar* 

)l * N x N Slur & C t K J: 9 , PHI WMHK HiBT 

sjti* l n * tea*. hasuMMaminNx 
ft*, 

[ 0 1 0 5 ] 

T = LN 2 At/M 
= LN* / <M/At > 

h©A**>|»kcc*H,. tt*4MBtr-A 
A :/ «J v $ 3 0 ©mtifl t , I* k A t GLhr* 

*. ^ fc*asov t 9 - tit is m/a t eLbcwctb 
±-ca* w*. 

[ 0 10 6] ^^ffiCCSC^^^Iginf^S^* 40 

It. 9ttjft«ssi'6 7 0 niniT'liS - 1 0M£fi< 

It. WLKk ( = N> = 1 0, M=5 0, At -50 ji 
s 640 , -bJMBL = 1 0 0 0 x i 0 0 0 , **FJ#tl 
ltt»N = 5il/t\ T = 25 sift*. EPfcLN' / 

l t noh&c ®&«ttc ^nnt* 4 2 a 0 . 



4*032 0i) 1- 1 08684 

r*. 

[ 0 10 7] 1 atHtOTMCCttfttf. 0>ttf*«:ME 
6. tft(Mb*5iff<Ci:fe«& % H«ffida**ft®fe<t 
[ 0 10 8] *««cc J: D COJ: ^ftiS* - i5*Ig<*>1* 

1). 

[ 0 10 9] 

5/ 3 > $ nfc»t«lE»ftD N A &**Kd^jE«fcSt# 

[SI] *MM3M«fte*?H. 

[ B 2 1 *ftWCD*ik««H , r, ^A*;h H.SH 6 

[ B 3 ] *ft?Bfl^ft«8B'C, ^A*;h mtO 

[@4] *»W©**^iBB t?, ^OPU>X7i^ 

[B5] ^MHcMkMB-C. BlcpMIMtm 

[B6] ««aKtr-A^^y y ^B*"*©^^ 

ftRicDtte*K9rr«B. 

[B7] a«BiRfcr-i%*^« «*Bl«rOA#*hS 

[BB] «ftN«4dkBBU Bl©S«JW)«iff, 4ft 

[B9] BlOMkSB-C. ttjUMUUBfi>flM>M0* 
gfBo 

[B 1 0 ] B 1 CD*ft^j8«3fc^iHOft*BD«r* 
*B. 

[Bl 1 ] *J6WDjtil»BBr, h^^ 
P^9^ , CNir6B. 

[B i 2 ] ±ia<E*e ^"7A4^r^^*^T0o 

[B 1 3 ] «eW^U»S<rn%TB. 

[B 1 4 ] H 1 30)*1«B»-Cffl^* 2%ic^^x# 

[B 1 5 ] *a?s^*»a-ca«»(6K , --^^^y ^ 

*©Mtt*n%rB. 

[B 1 6 ] *ft?j^ftBfflt i Ti»^ <.-U^<^*|4^ 
*B. 



http://ww4.ipdl.ncipi.gojp/tjcontentdben.ipdl?N0000=21&N0400^m 4/29/2005 



Page 1 of 1 



# 



(15) 



27 



1flB2 0 0 1-10868 4 
28 



[@i7] ^mo>mm^mr\ m&btmi? < * 

mi 8] ±z&m? oifiomo 

i® 1 9 ] -tftww&utaav* ®mnmtm& 

[020] «SnOE)«HE»fla t\ 1 * v h T U 

[02 1] _LK02 0«>*ttJMr:7 7^<<DAUaiB 

[@2 2] *«W^fc»iSHt?, Ai§#*ttft®j%ft 10 

[02 3] ^HOjtMBSHT*. «»<0#«l*b-^ 
*BtttcJfl<r»«B. 

[024] *&9to$aasmav* ? 7 ^ow«a* 
[025] 7%na>^tt»fisi t\ i *o> -if tr- a 

[02 7] *ftM«>*ft»Sia'C, -5>**A#7hjfc* 20 
SWMMtU E5«*ftS**fc±C«*?*a 
[028] ±1202 7 <DB±<£&fcS[i£^m 
[02 9] *ft|H©.*JH[j«iar, A8tKSUIc«:Ktt]0 
Bttl&Bfeftft. SWI^tti*III«imtW 
B. 

[03 0] it92SMI«ll/>XiDNAr^(i« 

[031] m2 9<om^m^t<omm^cnmiE.o> 

[03 2] *!SWQ*lWMSH|r, 3*-*7Afcttii, *30 



[03 3] B3 2©7*-a**Hrc. DNA***© 

[03 4] ifeHo&ftBBB'c. 4t*u>x*aoT 

[035] nogftftBT 1 , D N A * v 7*<£±1*S 

[03 6 ] 03 5^*SB5SOlfcfcSgWa 
[0 3 7 ] a 3 5«gdHB84>ti^BB 
[03 8] m$50>£tm&V*>\>?Z*v hOOttft* 



[0 3 9 ] m 3 5©*MB«t?D N A ? ? 7? + * »<!) 
[04 0 ] m 3 5©*Jfe»B-CD NAf^rt* *Q 

1 — -BftftBfijfc£%. 10-*-- A* 9 hBtt 
11— 12- — AOBAB. 14- 

-7-/>ou>xru'f. ie-*--*Wiu>x. 14' 

"*--?,i*X#7 h^o^A. 2* — DNA*? 
7. 20-*--**, 20 1, 2 0 2, 2 1 2---SBMIE 
ffi^S, 3 0— -&^Ktf-AA:f'J?*BfaB, 3 
00*"- = 5-BWB, 32 * ^t^m, 33 — 
XB^fttNf. 4, 4' — -HfflBB. 4 1' * * 
B*. 5 1. 52, 53, 54-«--ttBBHb'-AA7 
'J**, 7 -^*-y>^teffi^ 7 3-— Mttttu> 
Xt7*-^^3R©»IWIB, 8 0— -DNA???*- 
*7*, 8 1, 82- -DNAf?Wt?>l4H« 
B. 83— -DNA^?^t7»BMMIr*«. 




[02] 
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(17) 



4SH2 0 0 1-10868 4 



[024] 




Si* 



11 



J_L 



[@ii] 



[@12] 

si a 



[013] 
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(19) 



t*BS2 0 0 1- 1 0 8 684 




[016] 

m ft, 




X St. 




[@17] 



[019] 




[02 0] 

SI 2<J 



[02 1] 

a 2/ 



[03 0] 



H 30 
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(22) 



4832 0 0 1- 108684 



HI 31 

Dl 



mzi) 



(a) 



1 2 Si S 6 r 8 0 10 i J 12 !3 U I& 17 IB W 20 21 22 23 24 2S 

vl) (2) (3) «) (5) 

(b) 



Ds 



.,11 



J-L 



1 2 3 A $ 0 ? 8 9 10 il 12 13 14 If 16 IT 14 1& 20 21 22 ?i 24 25 
U> (2) <3> (4) (5) 



(c) 



IE 



4 h 



(1) (2) (J) <4> (5) 



[B3 8 3 



e 3d 



Ml - MKKNK lAAAAA 



[1339] 
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(24) 



«M2 0 0.i -10 8 68 4 



7P> h^-t'CC^^ 

(51) lire, CI/ SSSIIIB^ 
GO IN 33/50 
33/53 
33/556 

(72)»fl# f^ffl ft- 



F ! 

G 0 1 N 33/53 

33/565 
C 1 2 N 15/QO 



M 
A 



F 5?-A(§*> 2G043 AA03 BA16 CA03 OWE EA01 
FA01 GA02 GA04 GB01 GB19 
GB21 HA01 TO HA05 
JA03 JA04 K40? KA05 KA08 
KA09 LAO? LA03 KW01 
2G045 AA13 AA35 CA25 DM3 FA12 
FA15 FA29 FB02 FB07 FBI? 
Ga5 JA07 JAOS 
4B024 AA11 AA19 CA04 HA14 
4B029 AA07 AA23 FA10 
4B053 QA01 QQ08 GQ4? GR3? GR56 
Q&34 WO? 
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